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At approximately 1420 on Friday, November 23, 1990, a steam boiler explosion
occurred at Pacific Northern Qil, 2001 West Garfield Street, on the Port of Seattle’s
Pier 91. There was one fatality.

Boiler Data

The boiler is a 1951 Gabriel two-pass scotch marine dryback boiler, six feet in
diameter and approximately twelve feet in length. The manufacturers serial
number is 732, National Board number 566 with a maximum allowable working
pressure of 100 psi. The adamson type furnace consists of two - 66 inch courses,
three feet in diameter and joined in the center by a riveted flange. Both furnace-
to-tube sheet joints are welded joints. Two - 2 inch safety valve and one - 5 inch
steam outlet nozzles are provided. There are 122 two-inch tubes. Tube sheet
reinforcement is provided by doubler plates.

The boiler was equipped with an operating pressure control, a high pressure
control with manual reset and a third pressure control for firing rate control. The
boiler was equipped with two safety valves. One safety valve was properly
labeled/stamped while the label was missing from the second valve. The labeled
valve was set to lift at 100 psi and was satisfactorily tested on December 4, 1390,
by an authorized safety valve testing and repair facility. The unlabeled valve was
damaged to the extent that testing was not possible. Neither safety valve was
properly sealed. All three pressure controls were also damaged and not testable.

The manufacturers advertised dry weight of the boiler (without burner) is 17,000
pounds. The approximate water volume and water weight during normal
operation are 1200 gallons and 10,000 pounds respectively (calculated assuming
the boiler was 85 percent full).

The boiler is skid mounted (fitted with two welded saddles which were bolted to a
pair of parallel skids).

The boiler had not been previously used in the City of Seattle.

The City of Seattle was not aware of this installation.

Burner Data

According the boiler owner, Bosler Energy Systems, the boiler was equipped with
a Ray burner, Type PCPF, Size 6 with an input capability of 6.7 to 8.4 million

BTU’s per hour. The burner, while attached to the subject boiler, had been test
fired at the Bosler shop prior to delivery.
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Background and Prior Events

The boiler, a rental unit owned by Bosler Energy Systems of Woodinville,

Washington, was delivered a few days prior to the accident. The boiler was to be

used by Pacific Northern Oil on a temporary basis while their own boiler was

down for maintenance and inspection. Among their activities, Pacific Northern Oil

transfers and stores heavy oil. Boiler steam is used to heat the heavy oil to

facilitate oil transfer. The rental boiler was to allow Pacific Northern Oil to continue |
their process while their permanent boiler was down. The boiler was located |
outdoors, near Building 24, and the burner end was partially protected by a

plywood partial enclosure. ‘

During the morning of November 23, 1990, Craig Scott Bosler (of Bosler Energy ‘
Systems) arrived at Pacific Northern Oil to complete the installation of the boiler.

David W. Rowland, a supervisor for Pacific Northern Qil, reportedly observed Mr.

Bosler as early as 0945 (Mr. Bosler’s gate pass indicates an arrival time of 1031).

The boiler had not been operated (on site) up to this time as the two rental fuel oil

tanks were filled (per Rowland) from Pacific Northern Oil’s reserves on this day.

The boiler was reportedly slated to go into operation the following Monday.

Pacific Northern Oil’'s permanent boiler, a 150 psi scotch boiler, was in operation

on this day up to, and including, the time of the explosion.

|

|

{

|

After his 0945 observation, Mr. Rowland observed Mr. Bosler at work several |

' times and between 1100 and 1200 was advised by Mr. Bosler that he was to start

( the rental boiler and shut down the Pacific Northern Oil boiler provided that the

rental boiler was working well and running properly. Sometime later, Mr. Rowland

assisted Mr. Bosler in moving some hoses (including, but not limited to, the two

steam hoses between the boiler and Pacific Northern Oil's outdoor steam

header). At least some hoses were attached to a fence than runs east-west on

the east side of the boiler. Mr. Rowland stated that the hoses were not warm or

hot. Mr. Rowland believed Mr. Bosler to be in good demeanor, not tired and saw

no evidence of intoxication or medication.
|
|
|
\

At the time of the accident, Rowland was on top of Pacific Northern Oil’s storage
tank #102 (approximately 150 feet from the rental boiler) when he was struck by
unknown objects and, out of the corner of his eye, he saw, then heard a loud
explosion. The force of the explosion knocked Rowland off the tank’s gauge
hatch and on to the top of the tank. He described the explosion as a singular
boom rather than a sharp crack, with no abnormal noise preceding the explosion.

Mr. Rowland stated that he was down from tank top in only one minute and ran to
where the rental boiler should have been and looked for Mr. Bosler. Rowland met
Nathan E. Mathews of Chemical (CHEMPRO) Processors, Inc. as Mr. Mathews
also came running to the scene. Acting on Mathews advice, Rowland called 911
to report the explosion and then began checking the area for damage. Mathews
went into the “electrical shack" and secured power to the Pacific Northern Oil
boiler and began searching the area again. Rowland also secured the Pacific
Northern Oil main boiler by shutting the steam outlet to stop the flow of steam

: from a steam header valve that was broken during the explosion. This steam flow

( was outside, near the rental boiler original location, and was inhibiting verbal
communication and adding to the general confusion.




S~

Pacific Northern Oil - Port of Seattle / Pier 91 - Accident Report

January 10, 1991

Page 4

s e N i A e i e S LI S e R s e e i e R B L S e

Failure

At approximately 1420, the parent metal of the furnace tube ruptured adjacent to
the furnace-to-rear tube sheet joint. The failure is at the bottom of the furnace
tube and extends circumferentially in both directions along the welded joint and,
later, out into the parent metal of the furnace, away from the joint. The boiler was
under steaming conditions but the actual pressure at the time of failure is not
known. '

The front (burner) end of the boiler was originally facing north. The rear door of
the boiler was blown off. The boiler, propelled by expanding steam, moved
rapidly to the north at, or near, the ground. The ground was wet from rain and
there was a thin oil film in the general area of the original boiler location reducing
friction between the boiler and ground. Mr. Bosler was positioned in front of the
leading end of the boiler, was struck and died instantly, and was carried with the
boiler until the boiler came into contact with two of four concrete filled steel posts
that surrounded, and were intended to protect, a fire hydrant. Following this
contact, the victim was separated from the boiler and came to rest on the
pavement approximately 690 feet from the original boiler location (off to the right
of the boilers path). One of two safety valves was found next to, and against, the
victim.

The boiler continued straight ahead and struck two new imported motor vehicles,
completely destroying one. The second vehicle was badly damaged and was
propelled by contact with the boiler several hundred feet at approximately 45
degrees to the left of the boilers path. Boiler contact with the ground appears to
have increased here having lost some energy upon contact with the two vehicles.
From approximately the midpoint of full travel to three fourths of full travel, most of
the debris was found including controls, the second safety valve, refractory
material, sheet metal jacket material, piping, burner components and controls, low
water cutoffs, the oil pump, the main steam outlet piping and other materials and
components damaged beyond identification. Distances of major components
from the original boiler location are shown on an attachment to this report.

Near the end of travel, the boiler appears to have come in continuous contact with
the ground and rolled off to the right of the main path, ultimately coming to rest
1109 feet from the original location. The boiler came to rest in position nearly
opposite the original position such that if horjzontal (parallel to the ground)
rotation was in the clockwise direction, the boiler would have rotated
approximately 150 degrees. This is stated only to describe the final position of the
boiler and not to rule out several possible horizontal (and other) rotations. The
cylindrical portion of the rear smokebox was found adjacent to the boiler.

Skid marks and gouges in the blacktop surface along the path of travel indicate
that boiler movement, other than it's northerly travel, was limited to a mixture of
horizontal and axial rotation. This is based on a comparison between the lack of
deep gouges (only one major gouge was found) in the relatively soft pavement
material and the approximate nine ton weight (at this point of travel) of the boiler.
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The boiler traveled through a very large parking lot used to temporarily store
motor vehicles imported from overseas. The major destructive path of the boiler
was narrow in that only one adjacent row of vehicles suffered significant damage
from heavy objects and/or debris (several other cars suffered lesser damage
from flying debris).

The original thickness of the furnace was 7/16 inch. The furnace has suffered
significant thinning in the area of the failure with some ultrasonic thickness
readings in the area at 1/8 inch and less. The pattern of thinning is unusual in
that the thinned area is quite smooth, proportional and is on the fireside of the
furnace. When viewed from the rear end of the boiler, the thinning begins at
approximately four o’clock and, moving clockwise, the furnace thickness
decreases at a constant rate, with distance, until approximately six o’clock where,
continuing clockwise, the furnace thickness begins to increase and reaches full
thickness at approximately the eight o’clock position. In the past, the furnace
suffered circumferential cracking at, or near, the rear tube sheet. One
circumferential weld repair appears to be of standard quality while a second
shorter weld appears to be of questionable quality (apparently a “surface only
pass" to “cover" a crack).

Conclusions
Cause

At this time, the cause of the failure is attributed to the thinning of the furnace
metal in the area of the failure. The thinned material likely ruptured at a pressure
below 100 psi (calculations based on ultrasonic thickness readings indicated a
maximum pressure of as low as 27 psi per current ASME code requirements;
copies of the 1952 ASME requirements have been applied for).

[Since the first draft of this report, copies of the applicable sections of the 1952 Boiler and Pressure Vessel

Code have been obtained. Calculations made per 1952 requirements retum a negative value (less than
zero MAWP), minimum allowed furnace thickness at that time being 5/16 inch]

Possible contributing cause

A new crack, existing crack or partially (improperly) repaired crack may have
existed and/or continued to propagate at the point of failure.

Other possibilities ruled out

Over-pressurization was considered as there was a potential for cross connection
with the permanently installed 150 psi boiler. The valves required for cross con-
nection were however, checked shut immediately after the incident. During the
investigation, valve position (on the steam header) was verified shut. The second
. valve, still connected to a steam hose that was torn away, was found partially
( open but had travelled across the ground during which the valve hand wheel was
destroyed. The partial opening could have easily occurred at that time.
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The safety valves were not properly sealed however, one of the two valves, as
reported above, was satisfactorily tested. The second valve was damaged too
badly to test. -

In addition, the victim was in the process of finishing the installation, was almost
constantly around the boiler and was a licensed steam engineer. Based on this,
an over-pressure condition was unlikely.

Low water failure was considered and dismissed as there is no readily apparent
evidence of local overheating of the furnace, the boiler was under nearly constant
attendance by a licensed person, steam was not being drawn off the boiler, there
were no reports of escaping steam prior to the explosion, the furnace failed from
the bottom and the amount of force involved in this explosion, resulting in a
tremendous "steam rocket" effect, would, by our estimation, require a significantly
larger quantity of water than that which would be present in an extreme low water
condition.

Follow Up

The boiler is one of four identical (sister) boilers that were obtained by Bosler
Energy four or more years ago (exact date not established). The boilers were
built by Gabriel for the U.S. Army Corps of Engineers and were operated at the
U.S. Army’s Firing Range in Yakima, (eastern) Washington until a time shortly
before Bosler ownership. Two of these boilers remain on Bosler property and will
be maintained there until this investigation has been completed and will then be
scrapped.

Inspection of one of these two remaining boilers revealed a pattern of thinning
nearly identical to, and somewhat more evident than, that found in the failed
boiler. This sister boiler, like the failed boiler, has two longitudinal seams in each
furnace course with the rear course having these seams at the bottom and the
front course having the seams at the top. It is not known if two longitudinal seams
was standard practice for Gabriel at the time of manufacture. Additionally, one
should note that the two welds differ in apparent quality and, possibly, welding
process. One seam, based on appearance the better of the two, may have
existed prior to rolling. This weld is currently recessed from an erosion rate
greater than that of the surrounding parent metal. The second weld still has
visible excess (reinforcement) material. With the above in mind, we began to
track down the fourth “sister" and other similar Gabriel boilers.

The fourth Bosler boiler had been sold to a processing company in Alaska who
was quickly advised by Bosler Energy of the failure of it's sister boiler. The writer
has also advised the Chief Mechanical (boiler) Inspector of the State of Alaska
who has advised us that the Alaskan boiler is down and open for inspection.

Further investigation revealed a second group of four boilers from the Army’s
Firing Range that were salvaged by a different company. These boilers have
been accounted for; only one is currently in operation and the insurance
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company inspectors for this boiler have been advised by the State of Washington
(the boiler is under State jurisdiction) and appropriate inspections will be made.

Continued investigation turned up a third and final set of four boilers. All four are
in State of Washington jurisdiction and have been accounted for.

We have searched our database for any Gabriel scotch boilers currently on
record. Inspections of some of these boilers have been made and others will i
continue to be made. Based on inspections to date, the unusual pattern of |
thinning appears to be unique to those boilers obtained from the Yakima Firing w
Center. Further information in this area, if important to this investigation, will be |
included in a supplementary report.

We have outstanding letters requesting additional historical information from the |
Yakima Firing Range for our records. ;
|

We have outstanding requests for information on past inspections at the Firing
Center from Hartford Steam Boiler as the Firing Center reported that Hartford
made inspections on a six month interval.
\
;

We are currently in the process of arranging for metallurgical examination of the

failed area of the boiler. Results of this work will be documented in a

supplementary report. We hope that this examination will shed some light on the
( cause of the unusual thinning found in the boiler as this remains a mystery.
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Key Personnel

Chief Investigator
D.W. Gentry, Chief Boiler Inspector, City of Seattle, Washington

Staff Investigators

Giovanni Ranieri  City of Seattle Boiler Inspector
Carl Edelman City of Seattle Boiler Inspector
George Folta City of Seattle Boiler Inspector
James McClinton  City of Seattle Boiler Inspector

Coordinated Technical Investigations

Richard Barkdoll, Chief Boiler Inspector, State of Washington

Coordinated Investigations

Detective Sergeant Jerry Alexander, Port of Seattle Police

Other Investigating Agencies

Glenn Harvey, Safety Inspector, State of Washington, Labor & Industries, Safety &
Health _
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Attachments

1 - Manufacturers Data Report
2 - Boiler Fireman License, Craig S. Bosler
3 - Gabriel Boiler General Information
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Our boilers are manufactured in Portland, Ore-

gon, and prompt deliveries are pessible.

Gabriel Scotch Marine Boilers are all furnished
with standard boiler trim including: Safety Valve,
Steam Pressure Gage, Syphon Tube, 3 Try

Cocks, Water Glass Sct, Water Column and one

Blowdown Valve, and injcctor piped for as-

sembly.

Gabriel Scotch Marine BRoilers are certified and
guaranteed in material and workmanship for a

period of one year from date of purchase with
Standard Manufacturer’s Guarantce.

Full automatic equipment is supplied at extra
cost.

Gabricl Scotch Marine Boilers are truly “Reserve
Power™ Boilers of highest quality obtainable.

Scotch Marine Boilers can be easily cleaned in-
ternally by removing handhole plates. This keeps
the efficicney of any type boiler at a maximum,

GABRIEL SCOTCH BOILERS
THRIETY PROVEN DESIGN

BOILER NUMBER 5.4 5-10 $as $-20 £-28% $-317 £-40 5-50 £-40 8-8¢ $-100 $-120
Horsepowar, ) o )
Oll, Gas, Sfoker 7V 125 20 25 30 40 50 62Va 75 100 125 150

Rating—

_B.T.U. Per Hour—1000's 250 416 666 832 999

1332 1465 2081 2497 3330 4162 4995

Ratlng —

_steam Racistion—sa.pr, 10401740 2780 3480 4160 5460 6950 8700 10,400 13900 17,300 20,800
RIMEL R 60 100 155 200 248 337 400 500 600 800 1000 1200
| oointhes e 42 44 44 48 52 58 58 65 6 72 19 79
Boihe 607 &6 90" 96" 100" 1067 108 110" 150" 153 15 176"
soiter ' 460 S 52 S6 SN0 g4 g4 700 700 Tt g1n g
Sendard Thm U 427 48" a0 50" sS4 510 510 66" &6 70 177 179
inches UM A4 48 7277 B2 84 86 50 131 132 133 160
mchee T 2w g aw s 2w 2w w3 3 3 3 3
mnes T 99 94 24 26 28 30 30 32 3 36 36 3%
cher T7 O 618 Bx22  Bx22 9x36 9x36 10x36 10x36  10x36 12636 15x40_ 15x58 16x60
Inches o U= 2 2 2 2 A N 5 6 6
Sesningninghss W W % W w2 2 2 2 T |
imchar TR 0 e W W W W W% 1% 1 T 1% W
ol Firingoinches 2146w 8 20 20 22 24 28 30
B0 Firing Stes 25 25 25 30 35 40 45 60 60 60 &5 &S
Wiler Cine—galfons "+ 150 168 295 295 32 496 503 595 920 1200 133 1800
Resuirea—savare taat SO 60 85 112 125 132 135 160 N3 254 290 308
vy = 3600 4800 6000 7000 7600 8500 9200 10,500 12,000 14000 17,000 21,000

Installation diagrams and operation manual for standard assembly available

with boilers.

All bellers furnished with standard trim.

Boilers designed and built for 100 Ibs., 125 tbs. and 150 lbs. working pressure.

Boilers can be constructed to special design and size.

Factory insulation optional at small additional cost.

Bollers can be bullt with steam domes if desired, at a slight extra cost.

Efficlent, rugged, portable, quick steaming, reserve capacity.

The Manufscturer rescrves the right {o change specifications which we
consider an improvement {from an engincering or manufacturing stundpoint.
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On November 23,1920, Nathan Mathews, Chempro Fier 21
Facility Manager was at the facility to catch up on some work.
This day was a company holiday so no other Chempro employees were
at the facility. FPacific Northern 011, a sub lessor of the
facility had people working at the facility on that day. An
employee fTrom Bosler Energy Systems was also presant at the
facility. The Bosler employee was working on installing a rental
boiler which had been contracted for by Facific Northern 0il. The
rental boiler was being set up to the east of the Chempro truck
unloading area,; just outside the Chempro property line and on
Terminal 21 property

At approx. 2:13 pm., Nathan had finished his project and got
irnn his car to go home. kWhen he arrived at the security guard
=tation at the entrance to Terminal F1, the security guard told
fiim there had been an explosion in the vicinity of the Chempro
facility.

Nathan returned to the facility and found that the boiler
rented from Bosler Energy Systems by Pacific Northern 011 had

xploded and was no longer in its location. Nathan instructed a
Eacl‘Lr Morthern 011 employse to call i1l while he searched for
the boiler operator and boiler. The boiler was located some 300
vards north of the position it had originally been in. It was

immediately apparant that the boilsr operator had died instanitly.
Mathan assessed the damage and determinad thare was no
thireat of relsase from any Chempro processes to the environmenti.
He noted that a3 fuel tank used to supply diesel fusl fo the rental
boiler located outside Chempro property had ruptured and there was
diesel il on the ground. The grpund on the entire Terminal 71
complex is paved. and the only avenus for release of the dissel to
the snvirconment is via storm drains which go to the Metro system.
Nathan contacted Chempro EC contact psople including the
Division Manager, Regulatory Affairs emergency—on—call persconnel
and He=alth and Safety on—call personnel. The determination was
made that since the boiler was not Chempro owned, lesased,. or
operated egquipment and was not located on Chempro property, and

hecause Chempro equipment posed no threat to human health or
release to the environment, that the incident did not call for
implementation of the Chempro Emergency Response Flan. However,
because Chempro posseses the expetise and equipment to deal with
emergency situations, it was decided that Chempro personnel and
equipment would be donated to assist FPacific Northern 0il, the
Seattle Fire Dept. and the Fort of Seattle Police in responding to
the situation.

Chempro personnel notified Metro of the potential of oil in
their system, and Chempro personnel and equipment contained and
cleaned up the o0il spill. Chempro personnel also assisted in
searching for the remains of the boiler operator and recovering
parts of the boiler as well as preserving the scene for
investigators.

Because the incident did not involve Chempro equipment nor
was there a threat to human health or the environment directly or
indirectly resulting form Chempro equipment or personnel, it was
determined that the incident did not constitute the implementation
of the emergency contingency plan.
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Page No. 28
02/19/91

b) DATE RECEIPT GENERATOR NMANIFEST  HAULER WASTE  WASTE TYF: 574 T
CCOE WASTE

> 5=
=

B3SK  ASCL  GALLONS pH PCB's Cr Fremol  WASTE  OIL b
TANK  TANK

© @

03/28/30 34646 12 12 ULW100  NON HAZARDOUS WASTEWA
> 08/28/90 34647  LUBO00 108000 ULKI0O  NOK HAZARDOUS WASTZWATEZR NN 2400 6 8.0 1.2 i ED R b b K )

08/28/90 34648  POTS00 07350 ULW100  NON RAZARDOUS WASTEWATER NA N 4500 5 600 2.6 & 4.0 .F. ]

06/26/30 34643 3 g NLO100  MIXED OfL 38w 0% 70 123 kN 0

y 03/28/30 4850  L03000 Leacoe ULWI05  OIL IN HOR B3k » 3%k The

£8/29/30 34651 F16000 F150060 ¥LO10G  MIXED OIL 23W C% 70 12 NN g g 1.8 18 § B0 ol 167

(2/29/30 34852 V0000 § ULK200  BCRON WASTEWATE® - KON =AIARDCUS NN 3000 LGN ¢ 0.2 £3
> 08/29/30 468: 9 ] VLOIEO  MISED OIL 234 3% 10 133 WO Hie 6.2 F i )
(2123730 34654 g 3 MLOICE  MIXED QIL BSW I% 7O i2d koK i il e Gk g b o e et 11z
02/29/30 Me35 LC&000 102600 ULWIGO  NON RAZARDOUS N t : 1
) 3 § WLOTD0  KIAED OIL 38N (% 0 iR LI 20 : 3 Fo F 12 3 TeerR SRR
ACS000 LR RS ELEIA EMULSIFIED OIL-MACAINE CSTLENT -0t i & J 2 £ 7 ; L]
) HAIARDOUS! )
502280 VT [ tLET NON-RESULATED [wd722,01L. 0000y o 858 £ 8ig g ; T T !
) SORTLND )
(8/3G/30 34E83 3 3 MLQIO0  NMIRED QIL 23 &b 70 '3d oY ¢ 1378 gat e : 8B R By o gha
03/39/%0 4880 9 $ MLO100  WIXED CIL 38% f% 7O i2% L] ¢ 235¢ 6.8 .5 Y 0.8 L5 E

08/30/3C 34861 PTG POT5G0 ULWIG0  NON HAZARDQUS WASTEWATER NEOK 16387 ¢ e 4.8 € B A Fy o 03
08/31/30 34662 FOTR00 Fa7500 ULW100  NON HAZARDOUS KASTEWATER LI 2500 O B i ¢ 7.0 F, s oF 140

08/31/30 4688 3 9 MLOTCC  MIXED OIL BSW 0% TO 128 NEOON 0 000 iz Bt I R N 38 e by 12

=
P=

08/31/36 5L 9 3 NLOTOC  MIXED OIL 33K 0¥ T0 12% T 0 Hee 63 0. .

08/31/30 34665  F05650 FO565¢ MLOTGO  MIXED OIL BSW Q% TO 123 WA ] 1we &2 0.2 o 0L Py s 107

p=

s

o
=

08/31/30 34866  B030S0 A2192 6 ULNO12  NON-REGULATED (WATER,0iL.SCAP) il 5006

i1

08/31/30 34667 9 3 KLO100  MIXED OIL BSW 0% TO f2% NHON 0 aoe 0.2 0.2 OI Y I 5 iFy  why 107

by 08/31/30 34668  BOB04O A2763 6 ELE110  NON-REGULATED (WATER,OIL,COOLANT) il 1850 0 0.0 0.0 6 1.0 .F. Fe ok N » |
(E-1)




DATE  RECEIPT GENERA #ASTE TVEE $TATUS GAL GAL  3S8K  ¥30L GALLONS  gH PCB's Cr  Phenol  WASTE  QIL
? HASTE oIL TANK  TANK P
® 08/31/30 34883 AG3000 ACIOED ULWSO3 OIL IN H0H 33k o 3N THERW CHEM TREZT  NH N 1300 I N I O N ik F 8 )

-
<n
-

08/31/30 4870 9 § WLOIGE  WIXED QIL B8w 0% TO 12 NN i} 1350 1.3 0.4 0 0.0.F, 107

03 ¢ Tk NN B0 07 0.2 0 0.0 .F Fs: uf 107

D 03/04/30 34572 3 : qLgice N A 0 2600 0.4 0.6 F FoOF 107 )
U3/04/30 34673 BOSOEC  A2iT § HET o 0 00 0.8 0 50 F 1 1o

D \
09/04/30 34674 1 1733 § HER W 3 660 0.0 TF F ¥

k] y
29/04/50 3573 3 uIii3 6 : T 1356 i i { 5f 2

® 03/04/36 METE ¢ 3 35 35 33 LV T0 A NN &0l 3 ; 5. F 1z )
05/08/36 34677 207SCC QT I TEMATE N 1164 8 g £ Foous 165

R Y e

08/94/30 34873 6630 V62000 - NON & SN ¢ ; : o of 110/105

L 08/03/30 34573 T TIZE 0D 3 Nk : R 1 )
0870850 3830 3 ¢ VD 3T ESK Ik (ER T : Foof 107

3 )
03708730 343 v.ge vzl 25h i T NeON 50 6.0 L G .F H E 112

® 09/0/30 34332 PasnIC 05 PN TSN A T G N 0 36006 ' ' F B 1z )
0305750 38r 2 : MLOTIO  GEL/WATER 33W 13% 70 30 NN 9 2000 16,0 0.2 O 12

® )
03/08/30 34864 Ein6CC : ELE1 IL-NACHINE COOLAKT {HON N ¢ 0.6 0.9 8 3.4 FooF 8

08/05/30 34685 9 J MLOTGE  MIIZD OIL BSW Tk TO 2% NHOON { 00 0. 0.4 0 0¢ 107

N
-

L 09/05/90 34586  B08GSD A2887 5 ELETI0  NON-REGULATED (WATER.JIL,COOLANT ] 3000 ¢ 0.
[E-1)

=
o
o
=
=
-
=]
o

o
)
Ral

-

] 09/06/30 24587 808050 A2870 § LsQ1Z NON-REGULLTED wATER,CIL.3CAP) i} 3200 0 G0 .0 0 50 /L )

1
» 09/06/90 34685 9 g VLO1O0  MIYED QIL BSW 0% TQ 124 NEON 0 1300 1.8 0.4 0 0.0 .F. iy el 107 )

09/06/90 34683 AQ3000 AQ300C ELEIOC  EMULSIFIED OIL-MACHINE COOLANT (NON NN 2400 0 0.0 0.0 0 8.0 .F. FooLF A
El HAZERDOUS) )

09/06/30 34690  BOSOSD  A2881 § ELEITT  NON-REGULATED (WATER,O0IL,COOLANT] bl 5000 0 0.0 0.0 0 5.0.F,  LF LT L
» PORTLND (£-21 )




Page Ne. 30
0z/19/9
KAST

GATE RECEIPT GENERATOR WANIFEST  HAULER TR T GhL BS WS0L GALLONS ok RGE's Cr  Phemol  WASTE O
WASTE 0IL TK TANK h ;

83/05/30 34681 80304¢ A2879 b ELEI10 NON-BEGULATED (WATER,CIL,COCLANT] bl

w
<
<
o
-
3=
s
w
g4
‘.
P
=

03/08/30 34892

09/06/30 34833 ¢ ) L0106 MIXED OIL ESW &% 70 1% 46 2 : 0 G0 F f 112 )

03/06/30 34694  F16800 F18000

x

03/08/30 34633

09/06/90 4888 3 3

c
<
S

-

03/07/30 34537 3054S A228

-
<

03/07/9C 34838 2 : WGt

[3/07/30 34102 2 3 010

03/07/20 3765 8 z e k]

09/08/30 24704 % 2 Jini00  NON RAZARCOUS

a GTABRA
NN HAZARTOUS

09/69/20 34708 [ GLa1eo

03/09/30 34706 PCTS0C ULNI00  NOK RAZARDOUS )

09/10/90 34707 P24300 ELEICO  EMULSIFIED O
JARDOUS)

42934 L] HLOCH NON-RCRA WASTE LIGUID [MINER:L QILI o

{F-1)

09/10/30 34706 B08000

09/10/30 34703 3 3 L0100 VIYED OIL BSW 0% TC 2% NN 0 195 1.8 H »
09/10/90 34710 ROT4S0 ! ELE1O0  EMULSIFIEG OIL-MACHINE COOLANT [NOK WK S 0 0.0 0.0 SO o, bt
EATARDOUS!
]

ENULSTFIED OTL-MACHINE COOLANT (NCN NN 50 g .0 T % $.0 ., dFe ol £
HAZARDOUS )
3

09/10/30 34711 K05500 ) ELEI00




-

Page No.
G219/

DATE RECEIP

50

03711298 387
e

veo |

g3 §e2
) :

FETRRPE At

33/12/30 34728
03/12/39 34730

09/12/30 34731

09/12/30 34732
03/13/30 34733

09/13/30 34734

]

Ly

§
1
8080s0
£

£295¢

MILED CIL

noN ACRA LI

MLO10C

HLO11D

MLO1O0

ELET00

T-CONTAMINATED

GIL/WATER BSW 1% TO i3

KIXED OIL 8BSk 0% TO i2%

NON-REGULATED (WATER,QIL.COOLANTI
PCRTLNC (&-2)

NON HAZARDOUS KASTEWATER
MIED OIL BSW 0% TO 123%

EMULSIFIED OIL-MACHINE COOLANT (NON
HATARDOUS)

WASTE RECEIPTS
PIER 31

i} e
b it
NHON L
HH N 3598
NN 5005
NH N 0
e N

i N

14

KH N

by}

ik N g
KN 602

NN )

NE N @

il 50c0

HH N 1100

NN 1700

205t

8§ ¢
g.2
Al
nn
0.4
0.0
1
12
.0
L

1300

GALLONS

p=

% Y 3
T80 by

8. (oFs
6.0 .F.
g0 LE

=

10

103

103

110

105

0IL
TANK

At

107

@

W

B RS



Page No. 3
02/19/91

DATE RECEIFT

09/13/30 34733

09/13/90 34738

09/13/30 34737

09/13/30 34738

09/13/30 34739
03/13/30 34740
09/13/30 34

08713730 34742

£3/13/30 34743
03/14/30 34744
09/14/90 24748
09/14/30 3474€
09/14/3C 34747
08/14/30 34748

03/14/30 34743

09/14/30 34730

09/14/30 34751

09/14/90 34782
09/15/90 34753
09/15/30 34754
09/16/90 34755

09/16/30 34756

425TE RECEIPTS

pIER

e S T0s

¥AST GAL
C00¢ HASTE
§ MLOTOG  MIXED OIL 33K 0% TO 12X NN 0
3 ELEICO  EMULSIFIED QIL-MACKINE COOLANT (KON NEN ¢
HAZARDOUS)
] NLOTOO  NIXED OIL 25W 0% TO 12k NAN ]
6 ULWOt3  NON-RECULATED WASTE {WATER.QIL) i) £030
(F-2)
3 MLOSEG  VINED OIL 23w 0% 70 12d WEON ¢
i ULKIGE  OIL IN HCh BSw 7 85% THERM CHEM TREAT N4 N s
CL 5
5 i)
3 e N
NE %
NF g
Loacee KE X i
8 by 1300
3 MLOTO0  MIXED OIL BSW 0% 70 1A MoK ¢
] ELEIT!  NON-REGULATED (WATEF,OIL.COOLANT) i 5000
PORTLND (E-2)
12 ULW105  OI. IN hOk BSW : 385% THERM CHEM TEEAT N4 26
12 ULWIOS  OIL IN HOH BSW . &S% THERM CHEM TREAT NR N 1357
12 ULWI0S  OIL IN HOH BSW , 85% THERM CHEM TREAT ~ NH N 502
1 ULN105  OIL IN HOW BSW » 35% THERM CHEM TREAT  KH N 175¢
6 ULKO1Y  NON-REGULATED WASTE {WATER OIL) oW 4300

({5

o
o

<
P=

o




Fagz No.
By IRE TR

09/15/30 3

23/17/30

17180
eSirioTdan
13t

§/13/30
C3 RIS

29/16/90 &

09/18/30 3

09,/18/30 3

03113/%0

03/13/30

03/19/30 3

09/19/30

03/18/30 347

SENERATOR

808070

A3012

AC3020

3

3
103000
3

ULKQ1e

ULaicd

NLO100

ULtz

NLa100

HLO100

KLO100

ELEND

NLOT00
ULK100
HLO100

uLwot3d

KASTE TVPz

NON-REGULATED WASTE (WATER,OIL)
[F-2)

12D OIL-MACHINE COOLANT (NGH

KON-REGULATED (WATER,01L,CO0LANT)
PORTLKG (i-2)
AATER W/SSENOL - NON-RCRA WASTE LIQUIS

TL-YACHINE COOLART [NCN

KIAED OIL BSW 0% TO 123
MIXED OIL BSW 0% TO 12%

NON-REGULATED (WATER,OIL,COOLANT)
(E-1)

MIXED OIL BSW 0% T0 f2¥
NON HAZARDOUS WASTEWATER
NIXED OIL BSW 0% TO f2¥

HAZARDOUS WASTE LIQUID (WATER,QIL)
ALKALINE (B)

s

NH

L}

WASTE RECEIPTS
PIER 91

5000
N 1350

N (1]
\ g
N i
Y 8to
N 0
N 0
N 5000
] 0
N 0

o
A

0IL

=

2050

1800

500

2500

LN

0.0

0.0

«

P

P=y

>

~

£

GALLONS

P

Rl

"

Al

Frencl

Al

-

-

107
L
167
LiNfTgd
154
147
i
107
112
tm
112
12
]

R SR



09/21/%0
03/21/30

09/21/30

34738

34732

34800

I

405600

F10500

08080

A3058

HAULER
3

3

e

MLa102

 Hektad
Lal(C
uLeieo

NIXED OIL 284 0% 70 f2t
MIXED QIL 38w ¥ 70 &%

MIXED OIL 83K 9% 70 12

KIXED CIL BSW 0% 70 t2%

—
NON HAZAZDOU

=
b
o

(E-1)

5090

18

g,

50

0

o

3

on

Py

1

Phenc:

WASTE
TANK

olL
TANK

107




Page No. i
02/19/91

DATE RECEIPT GENERATOR MANIFEST  HAULER WASTE  WASTE TYPE STA TUS &
) : it
00t KAS

BSSW  ¥S0L  GALLONS ok PCB's  Cr Phanel WASTE
TANE

&
» 09/21/3¢ 34801 3 ¥L0100  MIXED QIL 85w 0% 7O 1i% HE N 0 000 5.0 .2 & 00 LF F JF 167

3
h.) 09/21/30 34602 V04000 8 LLw200 R - HON RAZARDOUS NH N 3000 6 0.0 0.0 i ¢80 1N e oFs i &
03/21/90 34803 F18020 F15000 MLC100 NEON 0 §400 ) 0.8 0.0 .F F.WF. o7
pu . S 5 »
08/21/30 24804 FOSES0 F035830 KLOTED WHoON 3 100 0.2 0.2 J 0.9 .F. Be oFe ind
05/24/90 34302 3 ELE100 NN 5080 0 8.0 8.0 0 8.0 s £ uF 1o )
- ]
03/24/30 4808 KG2300 g tlEid0 NHON 3088 G 8.0 6.0 g B0 P o 10
- -
P ) 22 NEON 20 ¢ 348 wF 2
»
[§ 308088 43008 L1 ELETH [WATEZ,GIL, SOOLANTS on il ¢ €9 e £ §:3 ok, L I R
-
8y vaten MIYED OIL 35K O% 10 12 WoN ) WEG 4 40 i im o £ 3
] 3 WLO4G0  MIxZD OIL 35% 0% 70 1% NN ) L ¢ il ks oy ub 10 SRR N 4
- GEned A5 BuBug J1L-MACHINE COOLANT (NCh WK 5400 3 H £ £
- TE T T gz Bitst R{3ENDL - AGR-RCRA WASTE LIGNID O & ; : 5T :
#5300 8 UL§ise 23% THERM CHEM TREAT  NE N i L £ B F
»
09/24,30 34848 3 3 MLO1CC  MILED OIL 5K (3 TO i3k NN 1 1335( 5.0 uid ¢ Ea P dFy oF 107
L 08/24/30 34314 ] 3 MLOIG0  MIRED OIL ESK 0% 70 123% NH N Y 2000 6.2 (053 0 g 13 £ 5 fien
03/24/3% 34815 ] 3 WLOICO  MINED OIL 33W 2% 7O 12% NE N 0 1359 3.0 0.0 ¢ &8 F, E ; 107
-
(3724030 34816 3 ) MLO100  MINED OIL 63K 0% 7O 12% NH N 0 2650 0.4 0.4 (] 0.0 .F F. F 107

i 19/25/90 34607 3 g MLOTO0  MIXED OIL BSW 0% T0 12% NHN 0 w000 12,0 0.2 0 0. .F 48 Ry 107

-

- 03/25/30 34818 BOGG4O 055 8 ELE110  NON-REGULATED (WATER,OIL,COOLANT) b} 2000 0 0.0 0.0 0 5.0k ife wfa 16
fE=11

-
el

‘ 03/25/30 34613 A030C0 409000  ELEIOO  EMULSIFIED QIL-MACHINE COOLANT (NON NHON 2500 0 0.0 0.0 0
» HAZARDOUS |

09/25/30 34820 2 3 HLO100  MIXED OIL BS¥ €% TO f2% NE N 0 2080 4.0 0.6 0 0.0 .F b

-
=Y

03/25/30 34821 108000 108000 ULYT00  NON HAZARDOUS WASTEWATER NH N 1100 0 0.0 0.0 N b afe 8

g 09/25/90 34822 9 § MLO100  MIXED OTL BSW 0% TO 12% KH N 0 2600 10.0 0.4 0 0.0 .F. o b 112




g 3ALLON 4 BCB's  Cr Phenol  WASTE  0IL
dit TANK TANK *

03/25/30 34328 @ 3 MLOTES  MIXED CIL 63w 03 T0 '3 NE K 0 1850 0 .4 ¢ 0.0.F E. of 107
b 03/26/30 34824 AD5C00 AGS0CL CLKICO  NON ALIARDOUS WASTERATZR NH K 00 o150 .2 d 1.0 .F Fy uF 1z
v v ol v vV I e
£ b
02/26/30 34325 09260 1 N 8
(3726730 34325 AQ2200 3 10 N 5009 [ ] ¢.0 ¢ T2F s R 8
> 3 34825 (08500
G3/26/30 34825  LCsa0C I NE N 230 ¢ 30.0 L 0 0.0.F B oF K »

Py
~
S
w
b=
s
e
&
=
=
=
o>
ey
o
4
“
=
-
=
x

(9/28/30 34528 Fi30GE VLOICD  MIXED JIL 33W &% 70 1:t NE N { § i 0 G0 .F T 107
> T
03/26/9C 34323 2 3 W 210 : & 66 F E, JF ?
2 2 : 0.6 & By oFy 6
o8 Bosran e - b
- o8 BeELEC dztes ] 2 $EL g ¢ gob oF £ £
g 8§ ; L
2
- 23 ' e £ 2 ) 2 345 F Fo of ¥
1
2
] - )
8 : vis Ly T B A LT { 135 f Eo: uf ¢ 3
> : vt .3 IR Weo i &z 9 56 F FoF 3
o uisies  MIEED S e oo i 3 g 8,0 .F Fo wF
> . - .
€3 2170y PigES L% 2@ KA X g ¢ E o oFe  uF 167 3’
- [ v34550 1 J484¢ JNEE NON RAISRDOUS By 3 R 4 I (I 4 Yo tH
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